Introduction
First experiments with titanium as a material for implants are dated to 1952, when Swedish surgeon placed titian screw into the rabbit's bone and the healing process of surrounded tissue had been studied. After several months, when the healing process was finished, the implant should be removed. This task seemed nearly impossible as the screw was fully integrated into surrounding bone tissue. This phenomenon was named osseointegration and has been studying for more than 60 years. Titanium alloys have become one of most preferred materials for long term implants manufacturing since then. Osseointegration process of Ti implants is connected to titanium dioxide layer created spontaneously on surface of material. Titanium is known for its corrosion resistance which is basically caused by passive oxide layer created on the surface [1] [2] [3] [4] . TiO2 layer created artificially on surface also protects underlying substrate from corrosion even more by intensification of barrier effect [5] . Thick layer of non-conductive oxide behaves like capacitor and conductor if connected into circuit of alternating current. This research is DOI 10.12776 There were 6 samples prepared for this experiment. Five of them was used for anodization, the sixth was used as reference one. Microstructure of tested material is illustrated in Fig. 1 .
Fabrication of TiO2 nanotubes, corrosion and technological properties tests
Anodization is an electrochemical process used to create specific oxide or oxide-based layers on the substrate. Two electrode cell with 250 ml volume was used for anodization in this experiment, where sample was connected to anode and perforated platinum coated Tisheet was used as cathode. Solution of distilled water, ammonium fluoride (0.2mol/l, purity >99.5%) and nitric acid (0.1mol/l) was prepared and later mixed with ethylenglycol in weight ration 10:90 (90% for E-Glycol), all chemicals were supplied by VWR International. Stable voltage of 30V was generated by DC laboratory power source Matrix MPS-3005D during anodization. Ration of solution volume and exposed surface of each sample was approx. 10ml/mm 2 . Each sample was anodized for different time (30, 60, 90, 120, 150 minutes).Structure, topography and morphology of samples surfaces were studied by scanning electron microscope JEOL JSM-6490. Roughness measurement was performed using Taylor Hobson Talysurf 50. Contact angle between surface and artificial blood plasma was found out using DropSnake and LB-ADSA methods of ImageJ software [7, 8] . For corrosion testing solution of artificial blood plasma was used. All corrosion measurements were performed according to ASTM F 2129 with scan rate 1.0 mV/s. Main equipment used for this experiment was potentiostatVoltalab PGZ 100 and software Voltamaster 10. Saturated calomel electrode (SCE) served as a reference electrode. Firstly, open circuit potential was measured. During next step pitting or crevice corrosion was initiated and tested by potentiodynamic polarizing. 
Results
Nanotubes formation process is illustrated in Fig. 2 step by step where (A) shows Ti substrate after polishing. Fig. 2(B) illustrates substrate spontaneously covered by thin layer of TiO2, Fig.  2(C) shows chemical dissolution of titanium dioxide layer in solution containing fluoride ions. Fig. 2 (D) shows self-organised nanotubes on surface of titanium substrate after anodization [9] [10] [11] [12] [13] . Wettability of surface is closely connected to process of osseointegration-the contact angle (θ) of body fluids determinates mechanism of healing process [14] .Measured values are compared in Table 1 . The differences of contact angles for anodized and unanodized samples are very significant and testify for suitability of the particular treatment. It was confirmed that lower contact angle between implant and body fluid makes healing process faster. The wettability effect of surface is illustrated on Fig. 5 , where (A) shows droplet on unanodized surface and (B) after 150 min. of anodization. Potentiodynamic polarization was performed for each sample to find corrosion rate and polarization resistance values [15] [16] [17] [18] [19] [20] . 
Conclusions
Anodization process of samples from commercially pure titanium grade 2 was performed in solution of ammonium fluoride, distilled water, ethylene-glycol and nitric acid. There was influence of anodization time on surface roughness found out. It was observed that surface with lower roughness is produces by this process. The roughness decreases with longer times of anodization. Wettability of surface by artificial blood plasma before and after anodization was inspected and significant difference between contact angle θ (67° before vs. 28° after 150 minute of anodization) was determined. It was proved, that lower contact angle between implant and body environment makes the osseointegration and healing process faster. Relation between time of anodization and corrosion potential was studied and it was proved that increasing the time of anodization causes lower nobility of layer (-50 mV for 30min vs. -231mV for 150 min. of anodization). It was also proved by potentiodynamic polarization method that longer times of anodization cause decrease of corrosion rate approx. three times (from 8.88 µm/year for 30 minutes to 2.55 µm/year for 150 minutes of anodization).
